In situ hybridization for Coccidioides immitis 5.8S ribosomal RNA sequences in formalin-fixed, paraffin-embedded pulmonary specimens using a locked nucleic acid probe: a rapid means for identification in tissue sections.
Coccidioides immitis/Coccidioides posadasii are common causes of pulmonary infection in certain geographic areas, and are highly infectious when working with culture isolates in the laboratory. Rapid techniques to accurately identify this pathogen in tissues may be of benefit for diagnosis and in limiting the exposure of laboratory personnel to this agent. Locked nucleic acids (LNA) are modified nucleotides in which a ribonucleoside is linked between the 2'-oxygen and the 4'-carbon atoms with a methylene unit. LNA oligonucleotides exhibit increased thermal stability and make excellent probes for in situ hybridization (ISH). In this study, ISH utilizing a biotin-labeled LNA probe targeting Coccidioides sp. ribosomal RNA sequences in 6 formalin-fixed, paraffin-embedded pulmonary tissue specimens from 6 patients with culture positive or histologic findings suggestive of Coccidioides sp. infection is described. The cultures of the pulmonary specimens confirmed C. immitis in 3 of 6 patients. The ISH procedure with the LNA probe was positive in all 6 cases, although the number of organisms that were highlighted varied from rare to numerous. ISH with a biotin-labeled DNA probe of the same sequence was positive in 4 of the 6 cases and the signal intensity and number of organisms was much less than that observed with the LNA probe. Negative control tissues containing a variety of different fungal pathogens including Aspergillus sp., Fusarium sp., Blastomyces dermatitidis, Candida sp, Histoplasma capsulatum, and Zygomyces did not hybridize with the LNA and DNA probes. ISH with an LNA oligonucleotide probe targeting Coccidioides sp. ribosomal RNA is useful for rapid ISH. ISH could be rapidly performed when fungal pathogens are observed in tissue but cultures are negative or have not been performed.